^  ..i 


Unclassified 

TrwTrpifrr?ST:?P7 


REPORT  DOCUMENTATION  PAGE 


form  fkoproiroa 
OM«  Are  OTOt-CW 
i»p  Oeie  JuhM  19$f 


1*  KCUKl’V  ClASSiftCMlOM 

Unclassified 


i»  sfCuMTT  Classification  autnos.'iv 

N/A _ 


2tt  MCLASSlFiCATtON/OOMiNCKAOiNC  KMiOUkE 

N/A 


4  SERFOSMING  CSGAN:2ATiON  RCSOST  fl|UMICR(S) 

Quarterly  Technical  Report 


Si  NAWif  OF  SCRFORMINC  ORGAMJATiON 

Honeywell  Inc. 


fc  ADDRESS  (Cr>.  Staia.  and  /if  Coat) 

Systems  &  Research  Center,  Honeywell 

2600  Ridgway  Pkwy,  P.O.  Box  312 

Minneapolis,  HN  55440 

t*  NAME  OF  FUNDING  I  SRONSORiNG 

tb  OFFICE  STMtOL 

ORGANIZATION 

tfoppiKobkt 

Airj^Force^gffice  of  Scientific 

AFOSR 

tc  ADDRESS  FCiiy.  StaM.  and  ZiRCedal 

AFOSR 

Bldg.  410 

Bolling  AFB,  DC  20332-6448 

•  TiTcE  (trttlyOf  iotuntf  ClOSUfKOtion) 

Superlattice  Optical  Bistability  Research 


'.2  FESSONAi  AUTmOR(S) 

Dr.  Mohammad  N.  Tehrani 


lib  TIME  COVERED 


le  RESTRICTIVE  MARKINGS 

None 


I .  OtSTRilUTlON/AVAiLASiLiTV  OF  RERORT 

Approved  for  puWU  relsaSA  I 
Unlimited  distribution  unliAi'®®* 


S  MONITORING  ORGANI2ATION  RfRORT  NUMlERjS) 

AFOSR-TK-  86' 0  165 


Te  NAME  OF  monitoring  ORGANIZATION 
AFOSR 


7»  ADDRESS  (Oly.  Suit,  end  ARCemtJ 

Building  410 

Bolling  AFB,  DC  20332-6448 


F49620-84-C-0071 


10  SOURCE  OF  FUNDING  NUMSERS 


RROJECT 

TASK 

NO 

NO 

HWORn  UNil 


114  DATE  OF  RERORT  (rear.  MonrA.  Day)  IIS  RAGE  COuNT 

Sept.  30,  1985 _  * 


COSai.  CODES 


GROJR  I  SUS-GROUR 


It  SUtiECT  TERMS  (Cenriiwa  on  ravarw  if  nacauary  ane  idantiiy  by  bloc*  nwmbar; 


'9  AtSTRACT  tConvnuo  or*  rrvorto  n  nacauaiy  and  by  block  itumbor) 

This  report  summerizes  our  progress  and  results  during  this  reporting  period. 

Complete  automation  of  the  MBE  system  shutters  was  achieved  and  a  number  of  superlattice 
samples  of  HgTe-CdTe  were  grown.  Most  of  these  samples,  however,  show  polycrystallinity. 
Deposition  parameters  need  to  be  optimized  for  better  quality  samples. 
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During  this  reporting  porlodHhe  nu^oBOtlon  of  MBE  qrnton  abutters  was 

I  y-e 

eoapleted  for  the  substrate  and  tbe  Hg,  CdTe,  and  'jTe  souroes.  As  reported 
earlier,  tbe  autoaated  abutter  operations  allow  for  auob  aore  precise  tbleknesa 
control  of  tbe  superlattioe  leyers  during  tbe  deposition.  Also,  froa 
slgnal-t»>nolse  conal derations,  perforalng  tbe  noblinear  optical  experlaenta 
requires  tbe  use  of  thick  (>  2/jb)  superlattioe  saaples  vblcb  imrOlve  aevo'al 

hundred  layers  of  HgTe  and  CdTe.  This  cab  best  be  accoabllshed  by  using  an 

''-'i .  /  y  .  .  _r 

autoaated  MBE  nystea.  Ibe  current  superlattioe  design  calls  for  alternate 
layers  of  HgTe  and  CdTe  with  thicknesses  of  100-150A^  A  ^type  saaple  with 
this  structure  is  expected  to  yield  a  third  order  susceptibility  (x^^))  of  100 
times  larger  than  that  of  the  bulk  HgCdTe. 


A  number  of  test  runs  were  carried  out  with  the  automated  IfiE  aystea.  These 
runs  resulted  in  five  superlattice  samples  of  various  thicknesses.  ^  -  c'  ^ ^  / 
Characteristics  of  these  samples  are  shown  in  Table  1.  Sample  #4^is  now  being 
used  in  a  preliminary  experiment  of  optical  phase  conjugation  to  establish 
baseline  data. 


TABLE  1  CHARACTERISTICS  OF  HgCdTe  FABRICATED  SOPERLATTICES 


SAMILE  # 

#  of  PERIODS 

TOTAL  THICKNESS 
(  urn) 

THICKNESS  OF  HgTe 

THICKNESS  OF 
CdTe 

CSYSTALLITI 

1 

1 

100 

-8 

"400  A 

"400  A 

Poor 

2 

100 

-8 

"424  A 

"424  A 

Poly  cry  stall  in 

3 

100 

"2.4 

"155  A 

"  80  A 

Poly  cry  stall  in 

4 

70 

"2.6 

"300  A 

"100  A 

crystalline 

5 

70 

"2.6 

"300  A 

-100  A 

Poor 

Ihese  saaples  were  less  crystalline  than  the  thinner  saaples  that  were 
previously  made  via  manual  control.  Tbe  deposition  parameters  still  require 
firtber  optlalzatlon.  The  kay  paraaeters  are  associated  with  the  deposition  of 
the  HgTa  l^ror  which  have  very  tight  tolerances  for  achieving  orystallinl^  and 
■tolohioaetry.  He  are  still  in  the  early  part  of  tbe  learning  curve  for 
fabrloatlng  consistent,  good  quality  superlattioes. 


FOTDHE  ILAII 


SlDOt  tb«  ki^  IsauB  is  obtaining  hl^y  orystalllna  and  atolchloaotrlo 
8uparlattlooa»  we  will  oonoentrate  on  fine  tuning  the  deposition  paraaeters  of 
the  oonstltuent  Isgrers.  Very  thin  ('lOOl*^)  Igjrers  of  HgTe  and  CdTe  will  be 
analysed  respectively  via  liHSltu  RHEED  as  a  function  of  deposition  paraaeters 
(substrate  teaperature,  Hg  flux,  deposition  rates,  etc)  which  would  allcw 
epitaxial  deposition  of  the  Individual  layers.  Froa  these  results,  an  operable 
set  of  paraaeters  will  be  used  for  the  final  deposition  of  HgT»>CdTe 
superlattices.  The  calibration  runs  are  being  conducted  and  .the  deposition  of 
superlattices  Is  scheduled  In  October. 

After  achieving  the  growth  and  fabrication  of  satisfactory  superlattloe  samples 
which  meet  the  thickness,  layer  Integrity,  and  the  overall  quality  requirements 
we  will  perform  an  optical  phase  conjugation  (four-wave  alxlng)  experlaent  to 
aeasure  the  superlattloe* s  third  order  susceptibility  (x^3))  and  coapare  It  to 
that  of  the  bulk  HgCdTe.  Ve  will  then  perfora  a  pulsed  optical  bistability 
experlaent  to  aeasure  the  switching  tiae  as  well  as  the  critical  Intensity  for 
the  transition  between  the  two  bistable  states. 
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